Introduction: Task shifting interventions have been implemented to improve health and address health inequities. Little is known about how inequity and vulnerability are defined and measured in research on task shifting. We conducted a systematic review to identify how inequity and vulnerability are identified, defined and measured in task shifting research from high-income countries.
Introduction
According to the World Health Organization (WHO), task shifting involves the rational redistribution of health care tasks within health workforce teams. Any diagnostic, therapeutic, health promotion or other health care tasks are reassigned from highly trained workers such as physicians, to workers with shorter training or fewer qualifications, such as nurses or community health workers, to make better use of limited health human resources or to improve access to essential care (World Health Organization, 2007; Chen et al., 2004) .
Though task shifting is not a new approach to health human resources shortages, the term "task shifting" was coined in the context of the HIV/AIDS crisis in Sub-Saharan Africa (Callaghan, Ford, & Schneider, 2010; Heller, 1978; Sidel, 1972) . This approach has received substantial attention from policymakers, health authorities, clinicians, and researchers in low-and middle-income countries for increasing health services and access to timely care, and in high-income countries for enhancing access to care, especially for vulnerable or underserved populations (Chen et al., 2004; World Health Organization, 2007) .
By improving access to care for critical population health problems, task shifting interventions can enhance population health by delivering essential care, and can also enhance health equity by making care more accessible to underserved populations. The clinical and epidemiological effectiveness of many task shifting interventions has been well demonstrated. Systematic reviews demonstrate that task shifting can reduce morbidity and mortality and deliver essential care for infectious diseases, chronic and non-communicable diseases, maternal-child health, and emergency care Lewin et al., 2010; Joshi et al., 2014) . Task shifting from physicians to nurses and other providers has also been widely studied in high-income countries, especially to increase access to primary care interventions (World Health Organization, 2007; World Medical Association, 2009; Maier and Aiken, 2016) .
Less is known about the effects of task shifting on health equity. Though WHO Director-General Margaret Chan has described task shifting as "the vanguard for the renaissance of primary health care", WHO guidelines also caution that task shifting may threaten health equity if improved access to care arrives at the expense of quality, comprehensiveness, and patient-centeredness (World Health Organization, 2007; PLOS Medicine Editors, 2012) . Task shifting can redress inequities by reducing reliance on the most trained and potentially least accessible professionals, but can have paradoxical effects on health equity by reducing or stratifying quality of care (World Medical Association, 2009) . In this context, it is reasonable to ensure that task shifting interventions achieve their intended goals to reduce health inequity by assessing effects on health equity when studying or evaluating task shifting interventions (Orkin et al., 2018) .
It is only possible to determine whether task shifting interventions are effective at improving health equity if the inequities of interest are defined and measured. The World Health Organization and Cochrane Collaboration call for clarity and rigour in research on health equity and equity-related outcomes (Lewin et al., 2010; Welch et al., 2016; Marmot, Friel, Bell, Houweling, & Taylor, 2008) . For most health conditions addressed through task shifting interventions, measures of clinical effectiveness are well established (World Health Organization, 2007; Lewin et al., 2010) . However, consistent definitions and outcome measures with respect to inequity and population vulnerability are relatively limited (Dixon-Woods et al., 2006; DixonWoods et al., 2005; Flaskerud & Winslow, 1998) . If task shifting interventions are intended to redress inequities, research on task shifting should offer a justified and robust evaluative approach suited to understand the effects of task shifting on health equity.
We conducted a systematic review to identify how inequity and population vulnerability is defined and evaluated in programs of research that incorporated a randomized control trial on task shifting in high-income countries. Our review questions were: (1) Among task shifting interventions that have been studied in high-income countries using randomized trials, how are health inequity or population vulnerability identified and defined? (2) What methods and indicators are used to (a) describe, characterize and measure the target population's baseline status and (b) the intervention's impacts on the target population's vulnerability and inequity?
Methods
We published a review protocol based on the PRISMA Statement and registered our protocol through the International Prospective Register of Systematic Reviews (PROSPERO) (Orkin et al., 2018; Welch et al., 2016; Moher et al., 2016) .
Health equity and vulnerability
We defined health inequities as disparities in health or health care that are "unnecessary, avoidable, unfair and unjust" (Marmot et al., 2008; Whitehead, 1992) . We defined vulnerability as an individual or population with an increased likelihood of incurring additional or greater wrong (Hurst, 2008) . Since vulnerabilities predispose an individual to wrongs or unjustifiable disparities, vulnerability is effectively a precondition for inequity. These definitions emphasize obligations to compress inequities, protect from harm, and respond to the needs of those who are vulnerable (Clark & Preto, 2018) .
Review strategy
Our review was designed to identify programs of research concerning task shifting interventions that incorporate a randomized controlled trial (RCT). We limited our review to programs of research incorporating a RCT to focus our attention on interventions that had been studied using methods that benefit from randomisation and relatively high internal validity. Programs of research may incorporate multiple studies, methodologies, products and outputs concerning a unified theory, concept, intervention, or investigator. Investigators conducting a RCT on task shifting interventions may consider inequity and vulnerability concepts in detail, but may not report those concepts in the trial publication itself. Searching for programs of research rather than individual studies is therefore better suited to reveal concepts that may not appear in the RCT publication.
Our search and data extraction process followed three phases. Phase I retrieved all RCTs or RCT variants concerning task shifting interventions, which we refer to as "parent trials". In Phase II, we identified non-RCT publications related to the parent trials, which we refer to as "child" publications. These child publications were reports from the same research program as the parent trial, including process evaluations, embedded studies, and secondary analyses. We then bundled parent RCTs and child papers into publication collections, which we refer to as "families". For example, if an investigator group's research program on a task shifting intervention included a RCT, a qualitative study, an economic evaluation, a scale-up study, and a quality improvement paper, we first retrieved the parent RCT and then identified and include the other child publications all as a single "publication family". Phase III involved data extraction, treating each family as the unit of analysis ( Fig. 1) (Orkin et al., 2018) .
Phase I -randomized controlled trial identification
We searched MEDLINE, Embase, CINAHL, PsycINFO, and Web of Science. We retrieved publications concerning in-progress trials using the Cochrane Central Register of Controlled Trials (CENTRAL).
We used a two-concept search strategy intended to identify papers containing at least one search term from each of the "randomized trial" and "task shifting" concepts. We collected and validated our search terms from reviews on task shifting Lewin et al., 2010; Joshi et al., 2014) . We adapted the final MEDLINE search strategy to each database. Search terms are published elsewhere (Orkin et al., 2018) .
We screened the references of relevant systematic reviews, WHO recommendations and guidelines on task shifting, and the studies identified through database searching (World Health Organization, 2007; Lewin et al., 2010; Joshi et al., 2014) . Other forms of grey literature, such as conference proceedings, clinical trial registrations and theses, were not included unless found through reference list scanning as detailed above. We corresponded with two study authors to request further information as required. We updated the MEDLINE search following the study selection and data extraction process to 6 December 2016.
Study inclusion/exclusion
Studies were included in the review if they met all of the following criteria ( Fig. 1 Bank, n.d.) . We restricted the review to high-income countries because inequity and vulnerability are relative concepts that have fundamentally different meanings in low-and middleincome countries relative to high-income countries. In settings with more limited health professional workforces, task shifting often takes on the form of developing health systems and health workforce teams de novo, rather than shifting tasks away from existing professions.
Date: We included studies published after 2004 to avoid anachronistic assessments of studies published before sentinel events in the scholarly history of task shifting and health equity, including the 2007 WHO Global Recommendations and Guidelines on Task Shifting, the Welch et al., 2016; Marmot et al., 2008; Relevo, 2011; Frenk et al., 2010) .
There were no language restrictions or exclusion criteria.
Information management, selection of studies
De-duplicated bibliographic data were uploaded to a data management interface developed using Google Sites (Orkin et al., 2016) . Reviewers trained on a set of 100 citations, including 10 studies meeting some or all inclusion criteria. Titles and abstracts were assessed by at least two reviewers. Discrepancies were addressed by the lead investigator. Studies deemed eligible at this stage were considered parent trials.
Phase II -Curate publication families
Parent trials from Phase I advanced to Phase II, in which we identified and retrieved child papers from the same research program. For each RCT, we extracted author names, study identifiers, and used these terms to retrieve related publications from the same research program. MEDLINE, Embase, CINAHL, PsycINFO, and Web of Science were searched to identify potential child papers, including abstracts and conference presentations, for each of the included parent RCTs with individually designed search strategies using bibliographic and study identifiers of the parent RCT. Search strategies retrieved child papers indexed with the same study name, trial registry or grant number, or authored by the same investigators as the parent trial ( Fig. 1 ). We used "related studies" and "cited by" functions in bibliographic databases to curate these families. If a Phase II search revealed multiple RCT publications in a research program, the most appropriate RCT for the scope of this review was reassigned as the parent trial. No date limiter was placed for child papers and searches were extended to December 2017.
Phase III -Full text review and data extraction
Two reviewers assessed the full text of all studies included at Phase II. Disagreements were resolved through the consensus of two reviewers and a lead investigator. Two reviewers independently extracted data from the parent RCT in each family:
(1) bibliographic information; (2) study aim/question; (3) study characteristics (design, sample size, number of arms); (4) intervention and control (type and characteristics of interventions and control); (5) study setting (country, region, community/level of health service), health condition, and patient population (age, gender, ethnicity, language, other PROGRESS-Plus categories); (6) outcome measures (type and definition of outcome, time of assessment); and (7) results.
Outcome measures were sorted on the basis of their relevance to disease or health equity and vulnerability. For each publication family, we collected data on the types of studies in the family and study objectives. Across each publication family, we extracted definitions of health inequity/vulnerability being addressed through the intervention.
Quality: Individual studies and across studies
Two reviewers assigned each study a score on a 5-point scale corresponding to the extent with which equity and vulnerability were defined and assessed in each program of research (Supplement A). The first score, Definition of Health Equity or Vulnerability, was intended to capture the extent to which the family of studies identified a population facing health inequities or vulnerabilities, and whether those inequities and vulnerabilities were fully explored and theorized. A score of 1 for this first measure was prohibited, given that inclusion criteria captured parent trials involving a population characterized by the PROGR-ESS-Plus framework. The second score, Equity-Relevant Outcome Measure, was designed to capture whether the program of research evaluated the intervention's effects on population equity (Marmot et al., 2008) . We tested the internal validity of the tool using 15 RCTs meeting inclusion criteria and found that the tool did not offer the inter-rater reliability needed to permit a single reviewer to assign scores, so we proceeded with a consensus score involving two reviewers (Supplement B).
We summarized the included studies' characteristics and findings using a narrative and tabular approach (Popay et al., 2006) .
Results
Phase I of our search revealed 4682 unique citations, of which 25 met eligibility criteria as parent trials. Phase II of our search identified 571 child papers. Following full-text review, 15 families met eligibility criteria composed of 15 parent trials and 62 child papers ( Fig. 2 and Supplement C: PRISMA Flowchart Extension for Phase II).
We refer hereafter to families as "F[n]", where n is the family number identified in Table 1 . For example, F1 refers to family 1, and F3b refers to "family 3, child paper b". Citations for parent and child papers are in Supplement D: Annotated Bibliography. Table 1 provides a summary of the included families of research. Parent trials were predominantly 2-arm parallel RCTs with randomization conducted at the individual level (10/15 families; F2/3/5/6/7/ 8/9/10/11/13). Four of the parent trials were 3-arm RCTs (F1/4/14/ 15), and there was one cluster RCT with analysis conducted at the individual level (F12). Sample sizes ranged from 75 to 360 participants.
Studies retrieved
Child papers included pilot studies, study protocols, cross-sectional and post-hoc analyses, embedded cohort and qualitative studies, descriptive studies, bioethical and conceptual analyses, and commentaries (Supplement D). Families ranged in size from 2 (1 parent, 1 child paper) to 14 papers (1 parent, 13 child papers).
The families of research included in the review were all undertaken in the United States. Parent trials mostly involved populations facing health inequities characterized by ethno-cultural minority status, including Hispanic, Latino, Mexican American, Puerto Rican, African American, Korean American or multiethnic and diverse communities. Other vulnerable populations included people with low socioeconomic status, rural populations, or older unpartnered adults.
All of the included families of research concerned the management of chronic non-communicable diseases. Eight families concerned initiatives to improve the management of diabetes among minority populations. Other families of papers addressed task shifting interventions for hypertension (2/15), asthma (2/15), heart failure (1/15), coronary artery disease (1/15) and chronic insomnia (1/15).
Nine of the families of papers tested an intervention involving community health workers (CHWs). Other task shifting interventions involved peer workers (2/15), non-professional health coaches (2/15), lay health educators (2/15), faith community nurses (1/15) or advanced practical nurses (1/15). Control groups received usual (3/15), standard (1/15) or enhanced usual care (1/15), attention (2/15) or waitlist controls (2/15), informational mailings (4/15), physician interventions (1/15), or interventions involving health coaches (1/15), CHWs (2/15) or lay health workers (1/15). Table 1 provides a summary of the parent trials' primary and secondary endpoints and reported effect sizes. Most of the primary endpoints in the included parent trials concerned disease-oriented outcomes. For example, glycosylated haemoglobin (HbA1c) was the primary endpoint in all trials concerning diabetes. Some parent trials assessed primary endpoints that lend themselves to equity-related analyses, such as self-efficacy for recovery behaviours among older unpartnered adults with coronary artery disease (F14) or asthma selfmanagement skills among rural children with asthma and their parents (F12). Eight of the included parent trials incorporated secondary outcomes that were directly relevant to a proposed theory of inequity for the target population (8/18 families; F2/3/4/6/9/10/12/13). For example, one study proposed that diabetes might place an inequitable social burden on people with low socio-economic status and measured the effect of a home-based CHW intervention on a social burden subscale (F2).
Definition of health inequity and population vulnerability
The included studies scored between 2 and 5 for the definition of the study population's health equity concerns or vulnerability (Table 2) . For example, F1 is a family of studies on the effectiveness of CHWs to treat type 2 diabetes among Hispanic Americans. The authors describe the study population: 
(continued on next page)
[In New York City (NYC)], Hispanics comprise 28.6% of the population and are the third largest ethnic group in NYC with type 2 diabetes mellitus (T2DM). Thus, disease prevention and management strategies clearly are a priority for the Hispanic population in NYC. (F1) (Aponte, Jackson, Wyka, & Ikechi, 2017) .
This definition identifies a disparity of disease prevalence, but does not define or theorize that difference, nor hypothesize how a task shifting intervention might serve to correct or redress the disparity. The family received a definition score of 2.
On the other end of the spectrum, F3 is a parent trial assessing the impact of a CHW-delivered intervention designed to treat Type 2 Diabetes among African American Women, with child papers including a design and rationale paper, a doctoral dissertation, and three crosssectional studies. Table 2 Equity and vulnerability definitions and measures scores. 
2 This study was undertaken in a population characterized through the PROGRESS-Plus framework (Hispanics). However, their vulnerability was not explicitly identified.
1 All outcomes were disease-related. There was no discussion on the equity implication of these outcomes.
2

Nelson et al. (2017) 4
The link between low income, ethnic/minority populations and high disease burden is clearly identified. However, this link is not theoretically driven and grounded as a guiding framework in the design of this study.
3
Health-related quality of life (HRQoL) and healthcare utilization are potentially equity-relevant, but it is not clearly established as such.
3 Lutes et al. (2017) 5 Inequity/vulnerability of this study's population is fully theorized (using a culturallydelivered Small Changes lifestyle approach) in their protocol publication.
4
Some outcomes were equity-relevant (self-reported empowerment, self-efficacy and self-care) and relevant to alleviating or redressing health inequities faced by the population of interest.
4 4 This family clearly defines the Korean American population's vulnerability to diabetes, diabetes self-management and other sociocultural barriers.
3 Some outcomes relevant to health equity includes self-efficacy, diabetes-related quality of life, depression and self-care.
5 Palmas et al. (2014) 3 Increased incidence of T2DM in Hispanic Americans relative to white population is recognized but is not clearly defined as an inequity.
6 Rothschild et al. (2014) 4 Study describes burden of disease in target population, and implicitly theorizes that relationship as related to cultural, linguistic and educational barriers.
3 Self-efficacy may be relevant to alleviating health effects of PROGRESS-Plus variables, but this is not explicitly characterized in the study.
7 Tang et al. (2014) 2 This study was undertaken in a low-income, Latino population. However, inequity was not clearly recognized and established.
8 Gary et al. (2009) 4 This paper defines and explores the vulnerability of Baltimore's African American population with diabetes, and offers some theoretical analysis, however the program of research was not sufficiently theorized to connect vulnerability of the targeted population with interventional design (and outcomes by extension).
3
Health care utilization (emergency department visits and hospitalizations) is a primary outcome for this study, which is relevant to alleviating impact of vulnerability in this population. Food frequency questionnaire and access to/use of computers are also potentially equity-relevant variables. However, the implications of these outcomes were not explicitly characterized as relevant in measuring effects of health inequity/reducing vulnerability for this population.
9 Margolius et al. (2012) 2 Although this study serves a low-income predominantly minority population, their vulnerability/inequity is not identified. The research program does place emphasis on population-wide health resource shortages in primary care medicine.
1 All outcomes were either related to disease or clinician acceptability of the intervention.
10
Baig, Mangione, Sorrell- Thompson, & Miranda (2010) 3 Family of papers identify that low-income, faith communities may face health inequities due to inadequate access to care and support with adherence to care.
3
Physician visits, hypertension knowledge and self-care have equity implications, but
were not specifically characterized as such.
11 Martin et al. (2015) 4
The parent paper only identifies the epidemiological burden of asthma in Puerto Rican youth in Chicago and does not clearly establish the vulnerability of this population. Subsequent child papers describe the relationships between sociodemographic factors, including poverty, lack of health insurance, language and cultural differences and other community experiences on the burden of disease and outcomes for asthma in this population.
Most outcomes are disease-related. However, the relationship between caregiver depressive symptoms and asthma control in this population is thoroughly explored in one of the child papers (Martin et al., 2013) .
12
Horner and Fouladi (2008) 5
The asthma health education model was used as an underlying theory for the study and included many variables including SES, environment, family risk factors, etc. that contribute to asthma.
3
The secondary outcomes (asthma self-efficacy) are effectively presented as equityrelevant outcomes due to the underlying theory but is not explicitly characterized as such in the primary study. There are no outcomes specifically designed to measure the interventions' effect on health inequities experienced by rural children.
13 Dickson et al. (2014) 5 This research program utilizes the situation specific theory of HF self-care. This model provides a robust theory for how sociocultural factors including ethnicity, culture and economic factors would generate inequities in HF care and outcomes.
The study outcomes were self-care and HRQoL. In the context of the study's theoretical model, these may be relevant to alleviating health inequities, but it wasn't characterized or analyzed as such.
(continued on next page) isolated, impoverished, rural communities without state-of-the-art diabetes care. In these settings there is urgent need for new community-based approaches that are tailored to the behavioral and psychosocial challenges known to be twice as common among African Americans with T2DM. Addressing these is critical because such problems and challenges are associated with poor glycemic control, increased risk of complications, premature mortality, and persistent disparities. (F3a) (Cummings et al., 2013) .
The paper theorizes that the observed difference in health status is due in part to behavioural and psychosocial challenges, and posits that the intervention might correct an inequity by interrupting the relationship between the population under study and the health disparity observed. The family of papers was assigned a definition score of 5.
Measurement of health inequity and population vulnerability
The included families received scores ranging from 1 to 4 for equityrelevant outcome measures (Table 2) . No studies were designed specifically to measure effects on health inequity or vulnerability to receive a score of 5. Some families of studies offered little or no evaluation of the intervention's effect on health equity. For example, F9 involved a parent trial designed to evaluate the impact of equipping health coaches to titrate blood pressure medications in a low-income minority population. All outcomes were biomedical or relate to physician acceptability of the intervention.
[B]lood pressure control was achieved without added physician time; in fact, the number of physician visits for study patients dropped in the 6 months during and after the intervention. With these interventions, blood pressure can thus be improved without increasing demand on physician time. (F9) (Margolius et al., 2012) .
The study measured outcomes on blood pressure and on reducing physician visits but did not assess whether the intervention interrupted any relationship between the population's income status, minority status, and hypertension. The family was assigned an equity-related outcome score of 1.
Other studies offered a robust evaluation of the task shifting intervention's effects on health equity and vulnerability. Having established a relationship between African American women, behavioural and psychosocial challenges, and poor diabetes care, F3 then established secondary outcome measures that were relevant to those inequities, including participant empowerment, self-efficacy, and self-care:
These complex behavioral changes may impact role functioning, a concern among African American women who often care for others in their family, often with limited social and financial support. Due to this increasing complexity and burden of self-care behaviors, many female patients experience increased emotional distress that has been reported in more than 40% of patients with T2D. This emotional distress related to diabetes has been associated with inadequate self-care behaviors, medication non-adherence, and poor glycemic control (F3b) .
The family of papers characterized the relationship between selfefficacy, empowerment and the health inequities faced by the population under study, and then measured the intervention's impact on the hypothesized relationships. No parent trial or family of studies was explicitly designed to evaluate the impact of a task shifting intervention on alleviating or redressing health inequity or vulnerability as identified.
Supplement E provides quotes from each family of studies to support the assigned scores.
Discussion
This review exposes a disconnect between the stated purpose of task Carroll and Rankin (2006) 4 The papers within this research program draw attention to the mechanisms through which being unpartnered would lead to reduced post-MI self-care and self-efficacy (mostly related to a truncated social network). The authors do not, however, deliver a fully theorized model of the relationship between post-MI management and unpartnered older adult.
3 Self-efficacy is effectively presented as an equity-relevant outcome due to the underlying theory but is not explicitly characterized as such in the primary study.
15 Alessi et al. (2016) 3
The primary trial concerns older veterans with chronic insomnia. Vulnerability/ inequity with respect to this population is not theorized. However, a child paper from this family discusses PTSD and how this may affect sleep patterns.
1
Outcomes were all related to sleep and were not equity-relevant.
PROGRESS-Plus: place of residence, race/ethnicity/culture/language, occupation, gender/sex, religion, social capital, socioeconomic position, age, disability, sexual orientation, other vulnerable groups.
a Definition of Health Equity/Vulnerability: 1=No definition; 2=Study undertaken in a population/setting characterized through the PROGRESS-Plus framework, but vulnerability/inequity not clearly defined or theorized; 3=Study undertaken in a population/setting characterized through the PROGRESS-Plus framework, but not clearly defined or theorized; 4=Targeted inequity and/or population vulnerability defined and explored; and 5=Targeted inequity and/or population vulnerability defined and theorized explicitly.
b Equity-Relevant Outcome Measure: 1=No relevant outcome measure; 2=No relevant outcome measures. Discussion of equity implications of other measures; 3=Outcomes relevant to alleviating or redressing health effects of PROGRESS-Plus variables, but not explicitly characterized as relevant to equity; 4=Some outcomes relevant to alleviating or redressing health effects of PROGRESS-Plus variables; and 5=Study specifically designed to measure effects on health inequity or reducing vulnerability.
shifting initiatives and the approach to their development and evaluation. Some programs of research engage with health equity through rich theoretical models and apply new cadres of workers with the explicit goal of addressing those inequities or disrupting the pathway between a vulnerable subpopulation and its poorer health outcomes. Other task shifting enterprises make no such connection and are focused exclusively on biomedical outcomes among the patients receiving care. The definition, measurement, and conceptual consideration of health equity and population vulnerability all vary profoundly across different task shifting interventions. This review process exposes theoretical and conceptual gaps in the working definitions of task shifting. We found that the accepted WHO definition for task shifting lacked specificity because it is prone to the unhelpfully broad inclusion of any intervention that engages new or different cadres of workers, volunteers, peers or patients in health service delivery. We focused our definition on the intent of the program rather than the workers involved. We classified programs as "task shifting" when workers with less training were engaged with the intent to redistribute or reassign health care tasks away from existing professions with more training. For example, we see training CHWs to independently alter prescription anti-hypertensives as a task shifting intervention, and included such a project (F9) (Margolius et al., 2012) . In contrast, we excluded a project where CHWs were added to an interdisciplinary team managing cardiac risk factors without empowering or authorizing the new worker to take on tasks generally restricted to other professionals (Dennison et al., 2007) . In this latter example, the new worker provides an additive, shared, or complementary service, rather than overtly "shifting" a task generally restricted to existing professionals. Other reviews have not made this distinction based on intent, and defined task shifting as any involvement of non-professional, lay, or paraprofessional actors in any capacity (Lewin et al., 2010) .
While an inclusive definition for task shifting may have benefits, referring to all new health care collaborations -ranging from peer navigation to patient self-management -as task shifting may be unhelpful. Terms such as "task sharing" may broaden definitions even further. Such an inclusive approach also under-recognizes health care as both a profession and widespread civic function that always engages a range of professional and non-professional collaborators and relationships. Centering a definition of task shifting on the involvement of workers with less training, rather than on the intent to move tasks and redesign health care delivery, may also detract from task shifting's origins in health equity, community empowerment, and access to care. As a concept for healthcare service delivery and inquiry, more work is needed to bring robust conceptual frameworks and a more specific definition to task shifting.
Our review has limitations. We restricted our search to high-income countries to assess the conceptual treatment of health equity in settings with established workforces of health professionals. Our results are not generalizable to low-or middle-income countries, which merit independent analysis. Although our search yielded only studies concerning non-communicable chronic diseases based in the United States, our search strategy was not restricted to specific disease domains or regions. Eligible programs of research from other jurisdictions or involving acute or communicable conditions may use terminology not captured by our search. Finally, the scoring tool we developed did not have strong inter-rater reliability. Although this is a limitation of the tool itself, scores were applied by consensus of the review team to overcome inter-rater reliability concerns.
The strength of this review is its broad search strategy. This novel multi-phase methodology elicited programs of research rather than singular papers. This approach yielded a deeper appreciation of the theoretical and conceptual frameworks involved in empirical research enterprises, and may have a role in other reviews of conceptual topics in health research. Though other scholars have pointed to the need for an improved theoretical basis and evaluative approach for task shifting and health equity, this review offers a systematic analysis of these concerns (Callaghan, Ford, & Schneider, 2010; Shah, Kaselitz, & Heisler, 2013) .
We recommend that program designers and evaluators define and describe the purpose of their task shifting interventions explicitly with respect to the affected population. Where the goals of task shifting interventions include redressing a health inequity or population vulnerability, the inequities faced by target populations should be clearly identified and theorized. Interventions should be evaluated not only on the basis of their biomedical impacts, but also on their equity-related effects. Health equity impact assessments and other emerging frameworks provide suitable methods for these evaluations (PLOS Medicine Editors, 2012; Povall, Haigh, Abrahams, & Scott-Samuel, 2014; Asada, 2005) .
Conclusions
Task shifting is an important strategy to deliver essential health services and redress health inequity among vulnerable and disadvantaged populations. Ideally, task shifting interventions should deliver both clinically effective interventions to reduce disease burden as well as reductions in health inequity or population vulnerability. Some programs of research concerning task shifting interventions offer a thorough conceptualization and evaluation of effects on health equity, but often these concepts go undertheorized and under-evaluated in the resulting program development and research. Task shifting may merit a more precise definition and conceptual framework to guide program development, implementation and evaluation.
